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3. Test Summary

Test Item Section Result
Antenna requirement FCC part 15.203/15.247 (c) Pass
AC Power Line Conducted Emission FCC part 15.207 Pass
Conducted Peak Output Power FCC part 15.247 (b)(3) Pass
6dB Bandwidth FCC part 15.247 (a)(2) Pass
Power Spectral Density FCC part 15.247 (e) Pass
Band Edge FCC part 15.247(d) Pass
Spurious Emission FCC part 15.205/15.209 Pass

Remark: Test according to ANSI C63.10:2013 and RSS-Gen
Pass: The EUT complies with the essential requirements in the standard.

Measurement Uncertainty

Test Item Frequency Range Measurement Uncertainty Notes
Radiated Emission 9KHz~30MHz 3.12dB (2)
Radiated Emission 30~1000MHz 3.45dB (2)
Radiated Emission 1~18GHz 3.54 dB Q)
Radiated Emission 18-40GHz 5.38 dB (1)

Conducted Disturbance 0.15~30MHz 2.66 dB (1)

Note (1): The measurement uncertainty is for coverage factor of k=2 and a level of confidence of 95%.

Shenzhen HTT Technology Co.,Ltd. Tel: 0755-23595200 Fax: 0755-23595201
1F, Building B, Huafeng International Robotics Industrial Park, Hangcheng Road,Nanchang Community, Xixiang Street, Bao'an District,
Shenzhen, Guangdong, China
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4. General Information
4.1. General Description of EUT

Product Name: Wheel Alignment & ADAS Calibration Frame

Model No.: IAL000WA

Series model: N/A

Test sample(s) ID: HTT202502409-1(Engineer sample)
HTT202502409-2(Normal sample)

Channel numbers: 802.11b/802.11g /802.11n(HT20): 11

Channel separation: 5MHz

Modulation technology: 802.11b: Direct Sequence Spread Spectrum (DSSS)

802.11g/802.11n(H20):
Orthogonal Frequency Division Multiplexing (OFDM)

Antenna Type: FPC Antenna
3.40 dBi for ANT1&2
Antenna gain: Note:
MIMO Ant Gain=Antenna gain+10*log(NAnt)=3.40+10*l0g(2)=6.41dBi
Power Supply: AC 100-264V
Hardware version: DA2021_MAIN_V5
Software version: Vv01.01.00
Shenzhen HTT Technology Co.,Ltd. Tel: 0755-23595200 Fax: 0755-23595201

1F, Building B, Huafeng International Robotics Industrial Park, Hangcheng Road,Nanchang Community, Xixiang Street, Bao'an District,

Shenzhen, Guangdong, China
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Operation Frequency each of channel

Channel Frequency | Channel | Frequency | Channel | Frequency | Channel | Frequency
1 2412MHz 4 2427MHz 7 2442MHz 10 2457MHz
2 2417MHz 5 2432MHz 8 2447MHz 11 2462MHz
3 2422MHz 6 2437MHz 9 2452MHz

Note:

In section 15.31(m), regards to the operating frequency range over 10 MHz, the Lowest frequency, the

middle frequency, and the highest frequency of channel were selected to perform the test, and the selected
channel see below:

Test channel

Frequency (MHz)

802.11b/802.119/802.11n(HT20)

802.11n(HT40)

Lowest channel

2412MHz 2422MHz
Middle channel 2437MHz 2437MHz
Highest channel 2462MHz 2452MHz

Shenzhen HTT Technology Co.,Ltd.

Tel: 0755-23595200 Fax: 0755-23595201
1F, Building B, Huafeng International Robotics Industrial Park, Hangcheng Road,Nanchang Community, Xixiang Street, Bao'an District,
Shenzhen, Guangdong, China

Page 6 of 89




H

TT

Report No.: HTT202502409F03

4.2. Test mode
Transmitting mode Keep the EUT in continuously transmitting mode
Remark: During the test, the dutycycle >98%, the test voltage was tuned from 85% to 115% of the
nominal rated supply voltage, and found that the worst case was under the nominal rated supply
condition. So the report just shows that condition’s data.
We have verified the construction and function in typical operation. All the test modes were carried out
with the EUT in transmitting operation, which was shown in this test report and defined as follows:
Pre-scan all kind of data rate in lowest channel, and found the follow list which it was worst case.
Mode 802.11b 802.11¢g 802.11n(HT20) | 802.11n(HT40)
Data rate 1Mbps 6Mbps 6.5Mbps 13Mbps
4.3. Description of Support Units
None.
4.4. Deviation from Standards
None.
4.5. Abnormalities from Standard Conditions
None.
4.6. Test Facility
The test facility is recognized, certified, or accredited by the following organizations:
FCC-Registration No.: 779513 Designation Number: CN1319
Shenzhen HTT Technology Co.,Ltd. has been listed on the US Federal Communications Commission
list of test facilities recognized to perform electromagnetic emissions measurements.
A2LA-Lab Cert. No.: 6435.01
Shenzhen HTT Technology Co.,Ltd. has been accredited by American Association for Laboratory
Accreditation to perform electromagnetic emission measurement.
The 3m-Semi anechoic test site fulfils CISPR 16-1-4 according to ANSI C63.10 and CISPR 16-1-4:2010.
4.7. Test Location
All tests were performed at:
Shenzhen HTT Technology Co.,Ltd.
1F, Building B, Huafeng International Robotics Industrial Park, Hangcheng Road,Nanchang Community,
Xixiang Street, Bao'an District, Shenzhen, Guangdong, China
Tel: 0755-23595200
Fax: 0755-23595201
4.8. Additional Instructions
Test Software Special AT test command provided by manufacturer to Keep the EUT in
continuously transmitting mode and hopping mode
Power level setup Default
5. Test Instruments list
||tem| Test Equipment | Manufacturer Model No. Inventory Cal.Date Cal.Due date
Shenzhen HTT Technology Co.,Ltd. Tel: 0755-23595200 Fax: 0755-23595201

1F, Building B, Huafeng International Robotics Industrial Park, Hangcheng Road,Nanchang Community, Xixiang Street, Bao'an District,

Shenzhen, Guangdong, China
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No. (mm-dd-yy) (mm-dd-yy)
3m Semi- Anechoic Shenzhen C.R.T
1 9*6*6 HTT-E028 | Aug. 10 2024 | Aug. 09 2027
Chamber technology co., LTD
Shenzhen C.R.T
2 Control Room 4.8*3.5*3.0 HTT-E030 | Aug. 10 2024 | Aug. 09 2027
technology co., LTD
3 EMI Test Receiver Rohde&Schwar ESCI7 HTT-E022 | Apr. 26 2024 | Apr. 25 2025
4 Spectrum Analyzer Rohde&Schwar FSP HTT-EQ37 | Apr. 26 2024 | Apr. 25 2025
5 Coaxial Cable ZDecl ZT26-NJ-NJ-0.6M | HTT-EO018 | Apr. 26 2024 | Apr. 252025
6 Coaxial Cable ZDecl ZT26-NJ-SMAJ-2M | HTT-E019 | Apr. 26 2024 | Apr. 25 2025
7 Coaxial Cable ZDecl ZT26-NJ-SMAJ-0.6M | HTT-E020 | Apr. 26 2024 | Apr. 25 2025
8 Coaxial Cable ZDecl ZT26-NJ-SMAJ-8.5M | HTT-E021 | Apr. 26 2024 | Apr. 25 2025
Composite logarithmic
9 P g Schwarzbeck VULB 9168 HTT-E017 | May. 21 2024 | May. 20 2025
antenna
10 Horn Antenna Schwarzbeck BBHA9120D HTT-E016 | May. 20 2024 | May. 19 2025
11 Loop Antenna Zhinan ZN30900C HTT-EO39 | Apr. 26 2024 | Apr. 25 2025
12 Horn Antenna Beijing Hangwei Dayang OBH100400 HTT-E040 | Apr. 26 2024 | Apr. 25 2025
low fi
13 o reqlu.ency Sonoma Instrument 310 HTT-E015 | Apr. 26 2024 | Apr. 25 2025
Amplifier
high-frequency
14 . HP 8449B HTT-EO014 | Apr. 26 2024 | Apr. 25 2025
Amplifier
Variable f henzhen Anbi
15 ariable frequency power|  Shenzhen Anbiao ANB-10VA HTT-082 | Apr.26 2024 | Apr. 252025
supply Instrument Co., Ltd
16 EMI Test Receiver Rohde & Schwarz ESCS30 HTT-E004 | Apr. 26 2024 | Apr. 25 2025
17 Artificial Mains Rohde & Schwarz ESH3-Z25 HTT-E006 | May. 23 2024 | May. 22 2025
18 Artificial Mains Rohde & Schwarz ENV-216 HTT-EO038 | May. 23 2024 | May. 22 2025
19 Cable Line Robinson Z302S-NJ-BNCJ-1.5M| HTT-E001 | Apr. 26 2024 | Apr. 25 2025
20 Attenuator Robinson 6810.17A HTT-EOO7 | Apr. 26 2024 | Apr. 25 2025
Variable frequency power| Shenzhen Yanghon
21 quency p N Tandnong | ye 650 (5KkVA) | HTT-E032 | Apr. 26 2024 | Apr. 25 2025
supply Electric Co., Ltd
Shenzhen C.R.T
22 Control Room 8*4*3.5 HTT-E029 | Aug. 10 2024 | Aug. 09 2027
technology co., LTD
23 DC power supply Agilent E3632A HTT-E023 | Apr. 26 2024 | Apr. 25 2025
24 EMI Test Receiver Agilent N9020A HTT-EO024 | Apr. 26 2024 | Apr. 25 2025
25 | Analog signal generator Agilent N5181A HTT-E025 | Apr. 26 2024 | Apr. 25 2025
26 | Vector signal generator Agilent N5182A HTT-E026 | Apr. 26 2024 | Apr. 25 2025
27 Power sensor Keysight U2021XA HTT-E027 | Apr. 26 2024 | Apr. 25 2025
IK humidi henzhen Anbi
pg [Temperature and humidity  Shenzhen Anbiao TH10R HTT-074 | Apr. 282024 | Apr. 27 2025
meter Instrument Co., Ltd
Radiated Emission Test
29 Farad EZ-EMC N/A N/A N/A
Software
Emissi
go | Conducted Emission Farad EZ-EMC N/A N/A N/A
Test Software
31 RF Test Software panshanrf TST N/A N/A N/A
Shenzhen HTT Technology Co.,Ltd. Tel: 0755-23595200 Fax: 0755-23595201

1F, Building B, Huafeng International Robotics Industrial Park, Hangcheng Road,Nanchang Community, Xixiang Street, Bao'an District,

Shenzhen, Guangdong, China
Page 8 of 89




6.
6.1. Conducted Emissions

Report No.: HTT202502409F03

Test results and Measurement Data

Test Requirement:

FCC Partl5 C Section 15.207

Test Method:

ANSI| C63.10:2013

Test Frequency Range:

150KHz to 30MHz

Class / Severity:

Class B

Receiver setup:

RBW=9KHz, VBW=30KHz, Sweep time=auto

Limit: Limit (dBuV)
Frequency range (MHz) OQuasi-peak Average
0.15-0.5 66 to 56* 56 to 46*
0.5-5 56 46
5-30 60 50
* Decreases with the logarithm of the frequency.
Test setup:

Vart refssancs

plan=

/_ EMI receiver
[—

~HHEH &

ot ©

[ ]
EUT
&g | [ = |
Lix m Fefzrzncs grovand plans

Test procedure:

1. The E.U.T and simulators are connected to the main power through a
line impedance stabilization network (L.I.S.N.). This provides a
500hm/50uH coupling impedance for the measuring equipment.

2. The peripheral devices are also connected to the main power through a
LISN that provides a 500hm/50uH coupling impedance with 500hm
termination. (Please refer to the block diagram of the test setup and
photographs).

3. Both sides of A.C. line are checked for maximum conducted
interference. In order to find the maximum emission, the relative
positions of equipment and all of the interface cables must be changed
according to ANSI C63.10:2013 on conducted measurement.

Test Instruments:

Refer to section 6.0 for details

Test mode: Refer to section 5.2 for details

Test environment: Temp.: 25°C Humid.: 52% Press.: 1012mbar
Test voltage: AC 120V, 60Hz

Test results: PASS

Remark: Both high and low voltages have been tested to show only the worst low voltage test data.

Shenzhen HTT Technology Co.,Ltd.

Tel: 0755-23595200 Fax: 0755-23595201

1F, Building B, Huafeng International Robotics Industrial Park, Hangcheng Road,Nanchang Community, Xixiang Street, Bao'an District,

Shenzhen, Guangdong, China
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Measurement data:

Line:
1000 dBu

FCC Part158 [@F)

FOL Fark 150 [A%1E])

lﬂ peak

h
”vuyjrﬁ" AVE

o,

[l I
| Iﬂlu.l l.li. ]

1...'

0.

150 0.500 (MHz) 5.000 30000
Reading Correct Measure-
No. Mk. Freq. Level Factor ment Limit  Owver
MHz dB dBuv dBuv dB Detector

1 0.1508 4083 10.08 50.91 6586 -15.05 QP
2 0.1508 3167 10.08 41.75 5596 -14.21 AVG
3 0.2303 2712 10.21 37.33 5244 -1511 AVG
4 0.2303 3256 10.21 42.77 6244 -19.67 QP
5 0.6374 2444 10.22 3466 56.00 -21.34 aP
6 0.6374 1472 10.22 24 94 4500 -21.06 AVG
7 34421 3973 10.22 49.95 56 00 605 QP
8 34421 2964 10.22 39.86 4500 H5.14 AVG
2] 4.4265 40.01 10.15 50.16 5600 -584 QP

10 44265 3098 10.15 41.13 4500 487 AVG

11 54117 3738 1012 47.50 6000 -12.50 aP

12 54117 3546 10.12 4558 5000 442 AVG

Shenzhen HTT Technology Co.,Ltd. Tel: 0755-23595200 Fax: 0755-23595201

1F, Building B, Huafeng International Robotics Industrial Park, Hangcheng Road,Nanchang Community, Xixiang Street, Bao'an District,
Shenzhen, Guangdong, China
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Neutral:
10000 dBuY

FCC Part158 [BF)

FCC Part158 [AVE]

ﬂ'i:ﬂj ,

'f'll|||"|"|"'|'
|!"|'|" ikl
e L] e
il L, k

! peak

o |

150 0.500 MHz] 5,000 30,000
Reading Correct Measure-
No. Mk. Freq.  Level Factor ment Limit  Ower
MHz dB dBul dBul dB Detector

1 0.1510 4088 10.15 51.03 6594 -149 ap
2 0.1510 3050 10.15 40.65 5684 -1528 AVG
3 0.2864 2806 10.21 3827 6063 -22.36 QP
4 0.2864 2218 10.21 32.39 5063 -18.24 AVG
5 0.6404 2450 10.19 34 .69 56.00 -21.31 QP
6 0.6404 1589 10.19 26.08 4600 -1992 AVG
7 3.4409 3946 10.22 40.68 56.00 632 QP
g * 3.4409 3158 10.22 4180 4600 420 AVG
] 44270 4021 10.16 50.37 5600 -563 QP

10 44270 3107 10.16 4123 4600 477 AVG

11 54110 37.58 1012 4770 6000 -12.30 QP

12 54110 3560 1012 4572 5000 428 AVG

Notes:

1. Aninitial pre-scan was performed on the line and neutral lines with peak detector.
2. Quasi-Peak and Average measurement were performed at the frequencies with maximized peak emission.
3. Final Level =Receiver Read level + LISN Factor + Cable Los

Shenzhen HTT Technology Co.,Ltd. Tel: 0755-23595200 Fax: 0755-23595201
1F, Building B, Huafeng International Robotics Industrial Park, Hangcheng Road,Nanchang Community, Xixiang Street, Bao'an District,

Shenzhen, Guangdong, China
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6.2. Conducted Peak Output Power

Test Requirement:

FCC Partl5 C Section 15.247 (b)(3)

Test Method:

KDB558074 D01 15.247 Meas Guidance v05r02

Limit:

30dBm

Test setup:

Power sensor and Spectrum analyzer

ooo
ooo
oos
oos

=T= E.U.T

Non-Conducted Table

Ground Reference Plane

Test Instruments:

Refer to section 6.0 for details

Test mode: Refer to section 5.2 for details
Test results: Pass
Test environment: Temp.: 25°C Humid.: 52% Press.: 1012mbar
Measurement Data
Module 1:
X Frequency Maximum Peak Conducted Output Power (dBm) .
Mode Type (MHz) ANT1 ANT2 MIMO Limit Verdict
2412 5.87 5.60 / <=30 Pass
802.11b SISO 2437 6.57 6.13 / <=30 Pass
2462 6.89 6.11 / <=30 Pass
2412 6.62 6.93 / <=30 Pass
802.11g SISO 2437 7.17 7.25 / <=30 Pass
2462 7.22 7.11 / <=30 Pass
802.11n 2412 6.23 6.40 9.33 <=29.59 Pass
(H‘ILZO) MIMO 2437 6.84 6.39 9.63 <=29.59 Pass
2462 6.81 6.32 9.58 <=29.59 Pass
Module 2:
TX Frequency Maximum Peak Conducted Output Power (dBm) .
Mode Type (MHz) ANT1 ANT2 MIMO Limit Verdict
2412 2.85 1.03 / <=30 Pass
802.11b SISO 2437 2.20 1.70 / <=30 Pass
2462 -0.86 0.73 / <=30 Pass
2412 7.42 5.87 / <=30 Pass
802.11g SISO 2437 6.90 6.37 / <=30 Pass
2462 4.07 5.83 / <=30 Pass
802.11n 2412 5.81 4.43 8.18 <=29.59 Pass
(Hf20) MIMO 2437 5.32 4.99 8.17 <=29.59 Pass
2462 2.54 4.25 6.49 <=29.59 Pass

Shenzhen HTT Technology Co.,Ltd.

Shenzhen, Guangdong, China

Tel: 0755-23595200 Fax: 0755-23595201
1F, Building B, Huafeng International Robotics Industrial Park, Hangcheng Road,Nanchang Community, Xixiang Street, Bao'an District,
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Note:
1) Measured output power at difference data rate for each mode and recorded worst case for each mode.
2) Test results including cable loss.

3) Worst case data at 1Mbps at IEEE 802.11b; 6Mbps at IEEE 802.11g; 6.5Mbps at IEEE 802.11n HT20.

Shenzhen HTT Technology Co.,Ltd. Tel: 0755-23595200 Fax: 0755-23595201
1F, Building B, Huafeng International Robotics Industrial Park, Hangcheng Road,Nanchang Community, Xixiang Street, Bao'an District,

Shenzhen, Guangdong, China
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6.3. Channel Bandwidth
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Test Requirement:

FCC Partl5 C Section 15.247 (a)(2)

Test Method:

KDB558074 D01 15.247 Meas Guidance v05r02

Limit: >500KHz
Test setup: Spectrum Analyzer
OooD
/\\ e o |
===
===
— S E.U.T

Non-Conducted Table

Ground Reference Plane

Test Instruments:

Refer to section 6.0 for details

Test mode: Refer to section 5.2 for details

Test results: Pass

Test environment: Temp.: 25°C Humid.: 52% Press.: 1012mbar

Measurement Data

Module 1:

e A B A T s - M
Sl e ——— ——

802.11b SISO 2437 . 29 — Fase
T o ——— ————
; 5705 =os acs

T R N I T o ———
2462 ; 15787 os acs
T e

et | wwo | a1t [ses | e
e —————

Shenzhen HTT Technology Co.,Ltd.

Tel: 0755-23595200 Fax: 0755-23595201

1F, Building B, Huafeng International Robotics Industrial Park, Hangcheng Road,Nanchang Community, Xixiang Street, Bao'an District,

Shenzhen, Guangdong, China
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Module 2:
2412 > 5101 =% Pass
802.11b SISO 2437 ; 2;2;3 :822 EZ::
2462 > S106 =% Pass
2412 : 15772 =1 oo
802.11g sIso 2437 : To708 o =
2462 ; TR =X =
2412 > 16204 =% Pass
21| o 2437 : o5 = pass
2462 > 16307 =% Pass
Shenzhen HTT Technology Co.,Ltd. Tel: 0755-23595200 Fax: 0755-23595201

1F, Building B, Huafeng International Robotics Industrial Park, Hangcheng Road,Nanchang Community, Xixiang Street, Bao'an District,

Shenzhen, Guangdong, China
Page 15 of 89




Test plot as follows:

Module 1:

Report No

.. HTT202502409F03

802.11b_LCH_2412MHz_Antl (SISO)_NTNV

o Ant: Ant] (51S0)
CENT: 2412 MHz
Span: 40 MHz
o RBW: 100 kHz
VBW: 300 kHz
Detector: Peak
TraceType: MAX Hold
-10 SweepPoint: 1001
SweepTime: 3.87 ms
| Sweep: Continue
_20 I
1 648 BW:8.624MHZ
| Maker
- _30 Fl ],‘ 1.2407.973 MHz
£ ! ] -11.93 dam
& / A 2. 2413.000 MHz
k=l f MYa -7.93 dBm
S _ | f it =
T Jig { 13,93 dB
4 ol
[
3 50 !
-80
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24320
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6.4. Power Spectral Density

Test Requirement: FCC Partl5 C Section 15.247 (e)

Test Method: KDB558074 D01 15.247 Meas Guidance v05r02

Limit: 8dBm/3kHz
Test setup: Spectrum Analyzer
ooQO
VoS o
ooO
= oo E.U.T

Non-Conducted Table

Ground Reference Plane

Test Instruments: Refer to section 6.0 for details

Test mode: Refer to section 5.2 for details

Test results: Pass
Test environment: Temp.: 25°C Humid.: 52% Press.: 1012mbar
Measurement Data

Module 1:

TX Frequency Maximum PSD (dBm/3kHz) .
Mode Type (MHz) ANT1 ANT2 MIMO Limit Verdict

2412 -22.57 -22.46 / <=8 Pass
802.11b SISO 2437 -22.72 -22.94 / <=8 Pass
2462 -21.81 -23.24 / <=8 Pass
2412 -27.52 -28.34 / <=8 Pass
802.11g SISO 2437 -27.52 -27.83 / <=8 Pass
2462 -27.29 -28.14 / <=8 Pass
802.11n 2412 -28.45 -27.34 -25.28 <=7.59 Pass
(HTéO) MIMO 2437 -27.15 -27.62 -25.37 <=7.59 Pass
2462 -27.73 -27.44 -25.19 <=7.59 Pass

Module 2:
X Frequency Maximum PSD (dBm/3kHz) .

Mode Type (MHz) ANT1 ANT2 MIMO Limit Verdict

2412 -22.29 -22.78 / <=8 Pass
802.11b SISO 2437 -22.50 -23.66 / <=8 Pass
2462 -25.82 -23.37 / <=8 Pass
2412 -24.24 -26.39 / <=8 Pass
802.11¢g SISO 2437 -26.04 -26.08 / <=8 Pass
2462 -28.64 -26.24 / <=8 Pass
802.11n 2412 -26.78 -27.39 -25.19 <=7.59 Pass
(HT.20) MIMO 2437 -27.40 -26.20 -24.61 <=7.59 Pass
2462 -30.78 -27.19 -25.93 <=7.59 Pass

Shenzhen HTT Technology Co.,Ltd.

Tel: 0755-23595200 Fax: 0755-23595201

1F, Building B, Huafeng International Robotics Industrial Park, Hangcheng Road,Nanchang Community, Xixiang Street, Bao'an District,
Shenzhen, Guangdong, China
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Note:

1) Measured peak power spectrum density at difference data rate for each mode and recorded worst case for each
mode.

2) Test results including cable loss;

3) Worst case data at 1Mbps at IEEE 802.11b; 6Mbps at IEEE 802.11g; 6.5Mbps at IEEE 802.11n HT20;

Shenzhen HTT Technology Co.,Ltd. Tel: 0755-23595200 Fax: 0755-23595201
1F, Building B, Huafeng International Robotics Industrial Park, Hangcheng Road,Nanchang Community, Xixiang Street, Bao'an District,

Shenzhen, Guangdong, China
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